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»r  '  tMT  ■»»  JW  »=•  V  i  •>>  »•  V- 

This  is  a  Eepox  ol  testing  acconaplishea  duriog  the  period  10 

Sepcemh'vv  1957  through  9  December  1957  for  Plcatirny  Arsenal  under  supple¬ 
mented  Contract  DAS-19-020-501-OHD-P’ -58  and  Is  designated  NNC-Q-3. 

ThelPlrst  sour  Quarterly  Ref,K>rts  under  this  contract,  NK-Q-1  through 
NN-Q-'4,  are  concerned  with  I’ree-air  blast  testing,  and  the  results  are  sum- 
marly.ed  in  KationaVs  Summary  Report  NN-P~34,  The  lilfth  and  sixth  Quarterly 
Reports  describe  the  work  on  mricus  RDX  systems .  The  seTeuth  and  eighth 
Quarterly  Reports  de?icrlbe  prelliroXnary  determinations  for  NationaTs  current 
in^estigatioii  of  detoi‘atloo  and  fra3:sneri'c  velocity  of  various  explosive  systems 
at  several  simulated  altitudes  The  »i)ith  Quarterly  Report  includes  the  Initial 
results  of  rJationar'S  work  on  velocity  rA  detonation  at  various  simulated  altitudes. 

The  results  of  KsitloBai’s  r/orh  to  dsite  are  summariKed  in  the  preseat  report. 

Nrjitioiial  Northern  Co!  puralAos?  grataCuUy  acloiowledges  the  giaidance  and 
assistance  of  Picatiojsy  At  senal  pesraonnei  tn  this  investigation . 

^  ®  object  of  TEvgTg 

The  task  assigned  under  tb^js  .^ontraci:,  as  supplemented,  is  a  survey  of 
\'arious  explosive  syeteme  for  ihe  i.:^uivoac  of  determining  any  ciiange  in  detonation  and 
and  fragment  velocity  with  cbangets  in  simulated  altitude,  charge  diameter,  and 
degree  of  confinement  of  the  explceive. 

The  study  of  detonation  ve  x>eily  Is  deecribed  in  Paragraphs  S^O  4.0  5  0 
and  6  0  of  this  Ueport.,  The  mvei*tigation  of  fragment  velocity  is  detailed  in  Para<^ 
graph  7.0,  8,0;  9.0  a;id  XO.O. 

STtJDY  OF  DaTOHATlON  VELOCTrY 

.1.0  CHARGE  Di^A 

3.1  In  order  to  sixx'vey  possible  changes  lit  behavior  oC  various 

C  onfidentia' 


ejiplosive  ey»teias  with  cltaages  simulated  altitude,  charge  diameter ^  and 
degree  of  cosdilnemenc  of.  the  espi-oaivep  a  number  of  specific  conditions  have 
been  talen  as  stertlng  points.  Sn  each  combinatior:  of  conditions,  five  measuie- 
ments  of  the  detonation  veloclti'  of  the  eisplosive  sy  atem  are  madOc. 

3„2  The  eaplosii^e  systems  Inclvided  in  these  tests  are  TNT.  H-fl. 
70/20-Rr)x;^TNT,  70/30-eMX.^TNT.  and  MOX-2B, 

3„3  '^rivese  systems  are  studied  at  pressures  of  700,  226,  60,  and 
13  milHmeters  of  mercury,  corresoonding  to  simulated  altitudes  of  ground,  30, 000, 
60  000  and  SO. 000  feet. 

3.4  These  systems  arc  tested  la  cylindrical  columns,  one  and  two 
inches  in  diameter  by  eighteen  and  seven  inches  long,  respectively.  These  repre¬ 
sent  estinUites  of  the  maKimuiM  a^rpbsive  load  that  can  be  tolerated  In  National’s 
alUtnde  chamber. 

3.6  These  eTplosb’es,  with  the  exception  of  MOX-2B,  are  measvu'ed 
for  detonation  velocity  in  two  conditions  of  confinement  In  one  case,  bare  charges 
are  useci;  and,  in  the  other,  the  ei^Eosive  is  loaded  in  one-quarter-inch-thick  steel 
tubing  of  appropriate  inside  diameter  MOX-2B  will  not  sustain  detonation  In  un- 
confmed  columns  erf  the  aelccled  diameters  and  an  Increase  in  d'juneter  would  re¬ 
quire  reduction  in  the  length  co'us'in  to  maintain  the  maximum  charge  weight 
allowed  in  Hatlonmi’s  chamber  Columiis  shorter  than  those  now  used  would  cause 
the  experimental  error  to  be  too  large. 

3«6  Subsequeii  to  initiatlcn  oi  the  firing  program  some  difficulty 

was  experienced  in  detonating  TNT  columns  unconflned,  in  these  diameters  This 

difficulty  has  since  been  •»'.»*ribed  to  the  method  of  casting,  in  which  the  molten 

TNT  was  poured  Into  heavy  paner  sieeves.  The  TNT  was  finally  cant  In  steel 

sleeves  and  removed  from  the  sleevtw  for  testing.  These  columns  were  found  to 
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4, 3.  The  datonaUo^i  velocity  ?.s  noeastjured  by  timing  the  passage 
oi  tii«  rietonaticia  aione  over  a  colusf!!  ^stance  This  oistance  is  measured 

betieen  two  electrical  probes,  eacbconsistiriigofopen-eiid  wire  pairs.  The  pass¬ 
age  o£  the  detonation  zone  closes  die  ope:i;i-eriii  pairs  aud^  with  associated  circuits^ 
generates  a  sharp  pulse »  The  purees  generated  are  appUed  to  the  start-stop  clr- 
cwlts  of  ant  electronic  ecuiKer-’Chronogveph.  The  counter  is  the  Potter  Model  471 
operating  at  8  megacycles. 

4o2  Tests  at  oimvlated  altlUulas  are  accomplished  In  National's 
^a^^gest  altitude  chamber .  The  cliamher  has  approximate  inside  dimensions  of 
12x14x9  feet  and  may  be  ei^ciwied  to  ?  simulated  altitude  of  120,  OOO  feet  ,3  snm. 
Hg‘  by  a  Kinr^ey  KD-780  vacuum  puoip  nm  by  a  forty  horsepower  electric  motor. 
Those  tests  r«in  at  "ground"  '760  mm.  Eg  are  accomplished  at  Natlonars  Hali¬ 
fax  Testing  Bange. 

6.0  TEST  RESULTS 

5.1  The  tables  following  include  aU  of  the  data  obtrined  to  date^ 

In  hese  tables,  charge  d'-naity  te  delerrained  by  jcometiy  and  net  charge  weight. 
The  elghtsen-lnch  by  one^inch  cylinder  Is  calcnlated  to  have  a  volume  of  232 
ct;bie  centimeters  axid  the  seven-inch  by  two-inch  cylinder  a  volume  of  360  cubic 
centimeters. 
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Altitude 

Average 

Measured 

Measuret. 

Velocity 

Charge 

Segment 

Time 

oC 

,mm  Hg.'* 

Density 

meters’ 

{mlerbseconds 

‘  Detonation 

{naifei '  sicoixis 

viiconiinedy 

in  one-inch  diameter  columns 

Ground 

1.80 

.302 

41.1 

7350 

1760-764  aom  Hg. 

‘  1.78 

.295 

41.1 

7180 

1.78 

.303 

40  9 

7410 

1.8i 

.305 

40.9 

7460 

1.78 

.303 

41.1 

7370 

30,000 

1.81 

.305 

40.6 

7510 

,226  mm  Hg, 

1.79 

.302 

41,2 

7330 

1.79 

.302 

40.9 

7380 

1.81 

,305 

40.9 

7460 

1.80 

.305 

40,9 

7460 

eOyOOO 

1.80 

.302 

30,2 

7700 

(60  mm  Hg.  ' 

1.79 

.305 

40,6 

7510 

1.79 

.302 

40.4 

7480 

1.80 

.303 

41.1 

7370 

1,79 

.300 

40.  5 

7410 

90,000 

1.78 

302 

41.0 

7360 

^13  mm  Hg.; 

1.78 

,302 

41.0 

7360 

1.79 

302 

42.1 

7170 

1.78 

.303 

40.6 

7470 

1.79 

290 

41.4 

7000 

H-g^mconf  toed , 

in  two4nch  diameter  columns 

Ground 

1.83 

.099 

14.0 

7070 

.760-764  mm  Hg. 

1.77 

.100 

14,5 

6900 

1.84 

102 

14.8 

6890 

1.75 

.102 

15.1 

6750 

1.81 

.100 

14.8 

6760 

30,000 

1.77 

.099 

14.0 

7070 

|226  mm  Hg. 

2.78 

.099 

14.2 

6970 

1.84 

.102 

15.0 

6800 

1.81 

.102 

14  7 

6940 

60,000 

1.97 

.102 

14.4 

7060 

,60  mm  KgJ 

1.78 

099 

14.1 

7020 
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Altitude 

Average 

Measured 

Measured  Velocity 

”l|eer“~ 

Charge 

Segment 

Time  of 

(uQm  Hg 

Density 

(joaetersT* 

iialcrosecondis?  Detonation 

at  r"  '-i 

\gm/cc. 

(meter/ seconds 

H"6,  uacoafined,  In  two-inch  dtarpeter  colwmigs  (Cont*d'i 


60,000 

i./<8 

.102 

14.9 

6840 

'.60  mm  Hg,  ^ 

.1.80 

.102 

14.5 

7030 

1.83 

.102 

14.4 

7080 

90,000 

1.78 

.099 

14.2 

6970 

C13  mm  Hg.: 

1.84 

,102 

14.6 

6990 

1.76 

009 

14.0 

6640 

1.84 

.102 

14a 

7230 

1.31 

.102 

14.2 

7180 

H-6j  confined  in  1/4-lnch  wall  steel  tubing. 

one  inch  diameter  columns 

Ground 

1.72 

.305 

42.0 

7260 

(760-764  mm  Hg.' 

1.72 

.305 

42.0 

7260 

1.72 

303 

42.0 

7210 

1.66 

.305 

43.3 

7050 

1.71 

.303 

42.3 

7180 

H~6,  confined  in  l/4~iiich~wall  steel  tubing^  two-inch  diameter  columnB 


Ground 

1,78 

,102 

13.9 

7340 

(760-764  mm  Kg. . 

1.78 

.102 

13.9 

7340 

1.77 

ao2 

14.4 

7080 

1,78 

102 

13.6 

7500 

1.78 

.102 

13.7 

7450 

30,000 

1.77 

103 

13.8 

7500 

220  mm  Hg„‘» 

1.78 

.102 

14,0 

7260 

1.79 

.103 

13.9 

7430 

1.79 

,102 

14.0 

7280 

1„77 

.103 

14.0 

7370 

60  000 

1.78 

.103 

12.4 

8330 

'60  mm  Hg. 

1.78 

.103 

12.9 

7500 

1.79 

.103 

14.1 

7300 

1.79 

.103 

14.1 

7300 

1.77 

.103 

14.1 

7300 

90,000 

1.78 

103 

14.0 

7370 

.13  mm  Hg. 

1.78 

i02 

13.6 

7400 

1.78 

ao2 

13.8 

7300 

1.78 

,103 

13.1 

7800 

1.78 

.103 

13,9 

7430 

CoAflctential 
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6. 


Altitude 

“UiefT’* 

{ixim  1^.' 


Average 

Charge 

Density 

-  . . . . 

.gm/cc; 


Measured 

Segment 

^meters) 


Measured  Velocity 
Time  of 

\mIuros4KK)nds:  Detonation 

(m^r/ seconds 


HMX'^TNT,  -  70/30,  unconflned  in  two»inch  diameter  columns 


Ground 

1,75 

.098 

13.5 

7290 

(760-764  mm  Hg.  ■ 

1.76 

,100 

14.6 

6840 

1.79 

.100 

13.1 

7620 

1.74 

>102 

12.0 

7890 

1.80 

,102 

IS.l 

7740 

30,000 

1,80 

.102 

13.2 

7730 

.223  mm  Hg.  ■ 

1.81 

.102 

13.5 

7560 

1,83 

.102 

13.1 

7790 

1.78 

.102 

13.2 

7780 

1.85 

102 

13.2 

7730 

60,000 

1,82 

099 

13.1 

7560 

(60  mm  Hg.  ’ 

1,76 

102 

13.6 

7500 

1,78 

.099 

13.2 

7500 

1.78 

102 

13.1 

7790 

1.81 

102 

12.9 

7910 

90,000 

1.74 

>102 

14,9 

7240 

mm  Hg< 

1.80 

.102 

12  9 

7910 

1.79 

102 

13.0 

7850 

1.75 

.102 

12.8 

7970 

1.77 

c099 

13.6 

7280 

HMX/TNT-70/30, 

unconflned  In  one-lncb  diameter  columna 

30  000 

1.63 

305 

38  1 

7990 

'226  mm  Ilg. 

1.60 

.306 

38.0 

9020 

1.61 

.303 

38.1 

7950 

60,000 

1.71 

302 

38.4 

7860 

(60  mm  Hg.' 

1,73 

305 

38.0 

8080 

1.65 

.306 

38.5 

8540 

1.68 

,306 

38.4 

7940 

90,000 

1.09 

.505 

38.4 

7940 

IS  mm 


CMldanllat 


Altitude 


mm 


Average 

Charge 

Density 


Measured  Measured 

Segment  Time 

jmeters"^  "  {ralSfosecondSv 


Velocity 

of 

Detonation 
Imeter/'seconds  * 


HMX^'TMT,  •»  70/S0^  confined  In  1/4  inch-wall  steel  tubing,  two-inch  diameter 
*“  “columns  ^ 

Oacti^aw  iiiiB' 


Ground 

1,75 

,102 

12.8 

7970 

:?60-764  mm 

1.59 

.102 

18,1 

7790 

1.63 

.102 

13,2 

7730 

1,73 

,103 

13,1 

7860 

1,73 

,103 

12,9 

8010 

30  ooe 

1.72 

.102 

13.1 

7790 

{226  mm  Hg/ 

1.74 

.102 

12.6 

8100 

1.74 

,102 

12.8 

7970 

1.74 

,102 

13,0 

7850 

1  68 

.127 

16.0 

7940 

00,000 

1,73 

102 

13.1 

7790 

too  mm  Hg.. 

1„74 

103 

12.6 

8170 

1,78 

102 

12,8 

7970 

1.65 

102 

13,1 

7790 

1.75 

102 

13.1 

7730 

1.72 

.  127 

16,0 

7940 

90  000 

1.73 

.103 

12.6 

3170 

(13  mm  Hg, 

1.73 

.102 

13,2 

7730 

,  1,74 

.102 

12.7 

8030 

1.75 

.102 

13.0 

7850 

1.59 

.102 

23.3 

7670 

KDX/TNT,  -  70/30,;, 

unconfined. 

In  one-inch  diameter  columns 

Ground 

1,78 

,305 

38  1 

8000 

{760-764' 

1,72 

.302 

36,1 

8360 

1.58 

,305 

37,6 

8110 

1.75 

,302 

38,0 

7950 

1.76 

303 

37,6 

8060 

30,000 

1,68 

.306 

37.9 

8070 

{226  mm  Hg.. 

1.66 

.305 

36.0 

8470 

1.74 

,302 

38.0 

7950 

60,000 

1,70 

302 

37.6 

8050 

(60  mm  Hg.^ 

1.72 

,305 

37.8 

8070 

1.61 

.302 

37.2 

8120 

1  62 

,305 

36.6 

6360 

1.44 

305 

37.7 

9090 

90,000 

1.72 

305 

38.1 

9000 

13  mm  Hg, 

1.71 

.305 

38.0 

•030 

1.62 

302 

37.9 

7970 
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Co'jJiCideatlai 

B. 

Altitude 

Average 

Meaeiirod 

Measured  Velocity 

l!eeT“ 

Charge 

Segment 

Time  of 

imn  Hgc‘ 

Danslty 

1  w*‘~-  - 

<M7  -firr-r  -je** 

Tmeters 

’ml^oseconds)  Detonation 

«»aKSarr7=jrmva?  —  -  r 

(^gmcc. 

{meter/seconds 

1 

1. 

70/30,  luiconfinedp 

in  one-inch  diameter  columns  (Cont'dt 

^ —  - 

110,000 

1  02 

.305 

36,4  7640 

(1$  mm  Hg. . 

.302 

37,6  7670 

RDJC/TNTj  «  70/30,  acconflned,  In  two «iiich  diameter  colmnns 


Ground 

(7 CO-764  mm  Hgc) 

1,82 

.102 

12,6 

8050 

30,000 

1.81 

,103 

13,0 

7620 

(226  mm  Hg.) 

1.81 

,096 

13.2 

7500 

1,76 

,066 

12.  2 

8110 

1.83 

ao2 

13,0 

7850 

1,78 

a02 

13,4 

7610 

60,000 

i„82 

096 

12,6 

7860 

(60  mm  Hg. 

1.82 

ol03 

12,0 

7980 

1.77 

.102 

12,8 

7660 

1,84 

102 

12.6 

8010 

1,78 

.096 

12,5 

7620 

90. OOO 

1,82 

102 

13.2 

7730 

IS  mm  Hgc* 

1,84 

.066 

12,5 

7980 

1.84 

099 

12,6 

7160 

1,76 

.069 

12.6 

7860 

1,80 

096 

13.4 

7100 

RDVTNTp  -  70/30, 

confined  in  1/4 

•inch-wall  steel 

tubing, 

one-inch  diameter  columns 

Ground 

1,72 

.805 

38,3 

7660 

1760-764  mm  iig^ 

1.74 

.306 

38.5 

7920 

1.67 

,305 

38.0 

1030 

1.71 

.305 

31.9 

7920 

1.73 

305 

31.4 

7940 

1.61 

305 

31.1 

•010 

1.61 

306 

31.0 

1030 

30  OOO 

^326  mm  Hg  ^ 

t.64 

301 

37  • 

7960 

OO^OOO 

ft, 64 

.lOi 

37.6 

iOlO 

60  mm 

163 

105 

31,0 

1010 

10  OOO 

1  6i 

307 

37J 

•too 

’^13  mm.  Hg* 

i  m 

300 

it  • 

•070 

^  |I4 

.lOi 

3t.i 

•010 

CMMMil 


JonfideritsH 


Amtude 

u:»'sr*w"3rwi» 

Average 

Meaauxed 

Measured 

Velocity 

feif 

Charge 

Segment 

Time 

of 

(mm 

Penalty 

~  "wmtm.  rir 

‘microaeconos^ 

Detoimtion 

';gm7cc' 

\nmter/ seconds! 

KDjC^THT,  -  70/30, 

confined  in  1/4- Inch- wall  steel  tubing,  one-inch  diametei  columns 

(ContM^ 

.Mcrr^ .  *5iruuwg?.»*fc«»i^<icu 

90,000 

(13  SDtti  Hg,} 

1.63 

,305 

38.0 

8020 

1.64 

.305 

37.0 

8050 

io63 

.305 

37.9 

8050 

RDX/  TNT,  *  70/30, 

jt.  4»^i^  «■— j  w*-*Mvw«w 

confined  In  1/4-iiich-wsLU  steel  tubing,  two-inch  dlsmeter  columns 

GrolUKS 

lo70 

.102 

13.2 

7730 

(760-764  mm  Hg„  ^ 

1,7? 

.102 

13.1 

7700 

1.72 

,101 

13.0 

7770 

1  72 

,102 

13.9 

7340 

30,000 

lo72 

.102 

12.8 

7070 

,226  mm  Hg  , ' 

1.72 

.102 

12.6 

8100 

lc72 

.102 

13.5 

7560 

1.72 

.102 

12.8 

7970 

1.72 

.102 

15.1 

6750 

60,000 

1.70 

.102 

12.6 

8090 

'60  mm  Hg.  ) 

1.74 

.102 

12.5 

8160 

1.78 

.102 

12.6 

8090 

1,72 

.102 

12.9 

7910 

1.71 

.102 

13.1 

7790 

90,000 

1.71 

.102 

12.8 

7970 

13  mm  Hg.^ 

L70 

,102 

12.6 

8100 

1.67 

.102 

12.6 

8100 

1.70 

.102 

13.0 

7650 

1.70 

.102 

12.7 

8030 

M0X-2B;  confined  in  1/4-inch-wftU  steel  tubing. 

two-inch  diameter  columns 

Ground 

2, 12 

.103 

22.3 

4630 

(760-764  mm  Hg.  | 

2,12 

.103 

20.9 

4940 

2.12 

.102 

22.1 

4500 

2.12 

.103 

22.1 

4660 

2.12 

.103 

21.4 

4620 

TNT,  mconflnaci,  in  two- inch  diameter  columns 

Ground 

1.74 

.100 

19.5 

1130 

n«0-7«4  mm  Hr.  ' 

1.7« 

102 

19.9 

1110 

CcniidlMitial 


iOo 


AlUtude 

Average 

Measiared 

Measured 

V  elocity 

*Teer“’ 

Charge 

Ssgirent 

Time 

of 

Cmin  Hg.) 

Dendity 

“".melers 

imicroseconds^  Detonation 

^et'ar7  seconds' 

TCT,  micanftned,  in  iwo  inch  diameter  colomna  (Con^  ’ 


Growid 

X.78 

.102 

18.5 

5500 

(760-764  »m  %.) 

1.76 

.100 

19.3 

5200 

1,73 

.103 

19.0 

5430 

TNTt  confined  In  1/4-inch-waU  steel  tubing^  one- 

•inch  diameter  columns 

Ground 

L56 

.305 

44.7 

6820 

*(760-764  mm  Hg/» 

1.59 

.305 

45.5 

6850 

1.61 

.303 

44.7 

6780 

1,60 

„304 

44.7 

6800 

1.62 

.306 

44.5 

6850 

1.61 

.306 

44.4 

6870 

30.000 

1.00 

.305 

48.9 

6500 

'•"226  mm  Hg. 

1.01 

.305 

46.9 

6500 

1.59 

.305 

45.4 

6720 

1.53 

.305 

45.4 

6720 

60.000 
"60  mm  Hg. » 

1.59 

.306 

44  ,.8 

6810 

90  000 

1.56 

.305 

44  8 

6810 

;X3  mm  Kgc 

1.59 

.306 

44.7 

6820 

1.56 

.305 

44.7 

6820 

1.58 

.305 

44.8 

6810 

1  55 

o306 

44.8 

6810 

1.64 

,305 

44.3 

6880 

1.62 

.305 

41.5 

7350 

1.57 

.305 

42.3 

7210 

.TOT;  confined  In  l/4>- inch- wall  tubing,  two-inch  dUuneter  colwant 


Ground 

1.57 

„102 

18.4 

6620 

760-764  mm  Hg.> 

1.57 

.103 

16.2 

6780 

1.61 

.102 

15.2 

6710 

1.58 

.102 

16.2 

6710 

60.000 

1  58 

.102 

16.6 

6460 

^60  mm  Hg. 

1.59 

.102 

16.9 

6420 

1.58 

.102 

16  6 

6640 

i.56 

.102 

16.4 

6620 

1.60 

.102 

16.5 

6660 

Coofidcntlnt 


CoMidentiai 


Average 

Measured 

Measured 

Velocity 

Charge 

Segment 

of 

^nsity 

'"imeters^ 

®cro8econdS)f 

Detonation 

fTS*-— '■*  t  ;«>•  *  -*l  m 

(gijii/cc)  (meier/ seconds 


THTr  cofillned  in  l/4«*inch-waU  stee*^  tubiiig  two^liirich  diameter  columns  iConVd^ 

‘  ••  •‘-t'  ■  ■  -  g-r  —rx  -^r  in  iiM>rrrirT-»rn— ~  vii  ■  miw-Xp— —  ^ —  -i  ^ 


90, 000 

1.61 

.102 

15.6 

6540 

(13  mm  Hg/) 

1.60 

102 

15.6 

6540 

1.59 

.102 

15,6 

6540 

i.58 

.102 

15.0 

6540 

1.59 

.102 

15.6 

6580 

®  OT  results 

6.1  National  has  estimated  the  ejEperimental  error  tobe  ^  S%,  max¬ 
imum,  due  to  three  major  sources  of  error: 

%}  Non-uniform  density  in  charges 

4b}  Non-linear  i^eloclties  ovciir  the  measured  segment 

;,c)  Precision  of  measuremei^t  in  both  time  and  distance 

6.2  Density  variations  within  a  single  column  are  not  readily  detected. 
The  test  charges  have  been  inspected  by  X-ray  phonography  to  eliminate  any  with 
major  flaws. 


6.3  Non-linear  velocities  of  detonation  occur  where  atsady -state  detona 
tioR  reaction  Is  not  established.  This  is  corrected  by  allowing  ample  "run-up"  ex¬ 
plosive  column  ahead  of  the  segment  to  be  xiieasutcdc  The  weight  limit  and  diameter 
requirements  of  the  test  chargee  determine  the  Uii^th  of  the  charges  snd  restrict 
the  "run-up"  column. 


6.4  The  error  in  measurement  has  been  estimated  to  be  less  tian  1%, 
maximum.  Linear  distance  Is  accurate  within  on#  millimeter  and  time  within  one- 
tenth  microsecond. 
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STUDY  OF  FRAGMENT  ViilLOCHTT  AT  SiMUI^TED  ALOTODE 

■  mmmim-vm  «ywgy  .acyar^^ai  mi  in  tmmmm  ■  r  i  iit— -jw-  «»■«»-  ^  *•«?>»  *-  _  ■a^KWS.n  3w»«  -  rjwaiyii"i»'aKww«‘a«»iiCTitag;  ^-^^arxgryoa 

7.0  OBJECTIVE 

T„  i  The  object  of  faU:  phsse  of  the  program  is  the  investigation  of 
the  effect  of  altitude  on  ike  velocity  fragiments  produced  from  steel  cylinders  t>y 
charges  of  the  following  explosives.* 

TNT 

MOX»2B 

70/30  -  RDX/TNT 
70/30  -  KMX/  TNT 

The  four  altitudes  under  investlgatioa  sure  ground,  30,000, 

60, 000,  and  00,  OCO  feeto 
a.O  Test  ItSRB 

8.1  steel  cylinders  of  two  configurations  are  used.  Both  sizes  are 
fabricated  from  AlSl  1015  aieel.  One  Is  1”  I.D.  x  18"  long  with  a  1/4"  wall  thick¬ 
ness.  The  other  Is  2"  I.D,  >;  7"  long  with  a  1/4"  wall  thickness. 

9.0  TESTS 

9. 1  The  major  portion  of  the  test  progi^  has  been  completed  and 
velocities  obtained  or.  x  6-foc*f.  radiXi^  dieiance  by  counter -chronograph.  Accuracy 
difficulties  were  enccuntered  ?t  the  higher  aHl^udes .  Causes  are  being  traced  In 
order  to  obtAin  reliable  data.  Data  obtainea  by  the  electrical  method  have  been  check 

ed  by  high-speed  photography  and  the  two  methods  found  to  be  c^cmpatible  at 
ground  level. 

10.0  COMPUTATIONS 

10. 1  Theoretical  velocities  aie  being  computed  with  known  Guerney 
constmnU  for  ground  level  velocltlee  for  H-6,  TNT,  and  MOX-2B.  New  values  of 
Guemey  constants  of  the  70/30  mixtures  will  be  obtained  by  computation  from  ob¬ 
served  velocities. 
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H.O  FUlTOEWOPiS 

^3V.*:v.oi  iiitiag  -»._4 

The  maior  j^art  of  tills  p^'ogram  has  been  completed,  entire  pro¬ 
gram  witii  the  results  of  the  remaining  teats  and  fragment  calculatloas  will  be  re¬ 
viewed  and  summarized  In  a  final  report. 
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